Reverse passive hemagglutination (RPHA) tests and a latex agglutination test with monoclonal antibodies (MAbs) were developed for the rapid detection of noncultivatable human group C rotaviruses. For RPHA tests, two MAbs, MAb 5A12 recognizing the outer capsid and MAb 13A3 recognizing the inner capsid, were separately used for the coating of sheep erythrocytes (SRBCs). Forty-six fecal samples were examined to confirm the practicality of the tests. As a result, there was concordance between the RPHA test with SRBCs coated with MAb 5A12 and polyacrylamide gel electrophoresis of viral RNA (RNA-PAGE) in 44 (95.6%) of 46 samples, while the diagnoses by the RPHA test with SRBCs coated with MAb 13A3 were in complete agreement with those by RNA-PAGE. Furthermore, a latex agglutination test with MAb 13A3 was also developed, and this test was fast enough and sensitive enough to successfully detect the viruses from most fecal samples within 2 min. The present procedures would be useful for the diagnosis of human group C rotavirus infections in clinical laboratories which are not well equipped.
Rotaviruses are the most common causative agent of gastroenteritis in infants and young children in many countries (11) . Until recently, it was believed that there was only one rotavirus group and that all rotaviruses shared a groupspecific antigen. However, a number of viruses which are morphologically similar to rotaviruses but do not share the group-specific antigen and usual genome profile generally associated with ordinary rotaviruses have been identified (16, 17) . These distinct rotaviruses, atypical rotaviruses, are now classified into six groups (groups B, C, D, E, F, and G), whereas the ordinary rotaviruses are termed group A rotaviruses (20) .
Group C rotaviruses were first identified as a cause of gastroenteritis in pigs (1, 21) . Thereafter, rotaviruses with electropherotypes and antigenic properties similar to the porcine virus were identified in humans (3) . Recently, a large-scale outbreak of diarrhea caused by group C rotavirus in schoolchildren in Japan has been reported (13) , and others have also observed additional group C rotavirus infections (2, 4, 15, 18, 27) . On the other hand, preliminary serological surveys have shown that the percentage of sera from adults and children positive for group C rotavirus antibodies was from 11 to 42% (7, 14, 20) . These results suggest that group C rotaviruses may be emerging enteric pathogens in humans.
Detection of human group C rotavirus (CHRV) has usually been done by immune electron microscopy with reference antisera or polyacrylamide gel electrophoresis of viral RNA (RNA-PAGE), because CHRV is noncultivatable. Because these methods are complicated and time-consuming, simple and rapid diagnostic procedures may be valuable for the timely construction of appropriate infection control measures in hospitals and for the gathering of epidemiological data to establish the importance of CHRV in human diar-* Corresponding author. rheal diseases. We have undertaken a series of studies to simplify the detection of CHRV and to develop rapid diagnostic methods. We previously developed an enzyme-linked immunosorbent assay (ELISA) with monoclonal antibodies (MAbs) raised against CHRV (8) . In the present study, we adapted reverse passive hemagglutination (RPHA) and latex agglutination (Lx-Ag) tests by using anti-CHRV MAbs to detect CHRV.
MATERIALS AND METHODS
Viruses. The sources of five CHRV isolates antigenically identified by reference sera have been described previously (8) . Forty-six fecal samples obtained from patients with acute diarrhea, as well as clinical isolates, had been examined for the presence of rotaviruses by RNA-PAGE (8) . Ten percent suspensions of the fecal samples in phosphatebuffered saline (PBS; pH 7.2) were homogenized with a vortex mixer and were centrifuged at 2,000 x g for 10 min. The supernatants, which were referred to as fecal extracts, were subjected to the assays. The Wa strain of human group A rotavirus (AHRV) was propagated in MA104 cells, and the culture supernatant was used.
MAbs. Two selected MAbs were used in the present study. MAb 5A12, whose subclass was immunoglobulin G2b, recognizing the outer capsid of CHRV was described previously (8) . MAb 13A3, whose subclass was immunoglobulin Gl, was newly established in this study. The methods used for production and selection of hybridomas have been previously described (8) . Briefly, splenocytes of BALB/c mice immunized with purified CHRV were fused with murine myeloma XAg63 cells with polyethylene glycol 4000. Hybridomas were screened for the production of anti-CHRV antibodies by an ELISA with the purified virion. Positive cultures were subcloned twice by the limiting dilu-RAPID DETECTION OF HUMAN GROUP C ROTAVIRUSES 1309 tion method. MAbs were purified from mouse ascitic fluids by affinity chromatography as previously described (8 specific agglutination, they were tested again after treatment with trichlorotrifluoroethane (Daiflon S-3; Daikin Co. Ltd., Osaka, Japan).
Sensitivity of RPHA and Lx-Ag tests. The sensitivity of the RPHA and Lx-Ag tests was determined as described previously (8) . The number of virus particles in the purified virus solution of CHRV was counted by electron microscopy, with Lx as a reference, and the serial twofold dilutions of the solution were examined by these methods.
RESULTS
Characterization of MAbs. The avidity of the MAbs to CHRV was checked by the ELISA system (8) Five clinical isolates which had been identified as CHRV with reference antisera and the Wa strain of AHRV were first tested to check the specificity of these tests (Fig. 2) . Four of the five CHRV isolates were positive by the RPHA test with MRSA12, whereas all of them were positive by that with MR13A3. The Wa strain did not react with either MSRBC. The specificity of the tests was also confirmed by a blocking test. The CHRV isolates were incubated with each MAb solution (100 pug/ml) for 1 h at room temperature, and (3, 18) . Recently, hich to prepare MLx the genetic diversity among group C rotaviruses has also n the RPHA system. been reported (10, 19 (11, 12 
